shown to negatively correlate with the Tibetan Plateau snow 10 cover (TP-SC) during the preceding winter and spring. 11 When TP-SC was above normal, fewer typhoons formed in 12 the WNP and made landfall in China, and vice versa. 
1. Introduction

25
[2] In the winter of 1997 -1998, heavy snow blanketed 26 the world's highest mountains, the Tibetan Plateau (TP) 27 . The following summer, only 9 typhoons 28 formed over the western North Pacific (WNP), compared to 29 a normal annual of 17 and a maximum of 24 (U.S. National 30 Hurricane Center West Pacific Typhoon Data Archive: 31 http://www.nhc.noaa.gov/). So, the question arises: was it 32 just a coincidence that the increase in Tibetan Plateau snow 33 cover (TP-SC) in the winter of 1997-1998 preceded the 34 least active typhoon season over the WNP? Or, was it a clue 35 for a more robust correlation? Given the large loss of life 36 and economic impacts of land-falling typhoons, it is impor-37 tant to understand the factors and conditions that affect the 38 inter-annual variability of WNP typhoon activity and the 39 annual frequency of landfalling typhoons.
40
[3] Interannual variability of WNP typhoon activity is 41 known to be influenced by anomalous sea surface temper-42 ature (SST) and ambient atmospheric conditions. Active 43 typhoon years in the WNP are often associated with above-44 normal local SST and vice versa [Chen et al., 1998 ]. El 45 Niño and Southern Oscillation (ENSO) events are known to 46 strongly modulate the annual hurricane frequency in North
47
Atlantic [Gray, 1984] , but the influence of ENSO on the 48 WNP typhoon activity shows a more complex picture. The 49 tropical cyclogenesis in the WNP basin as a whole does not 50 show a significant dependence on ENSO [Chan, 1985 [Chan, , 51 2000 Lander, 1994] . However, there is a strong ENSO 52 signal at sub-basin scales [Wu and Lau, 1992; Wang and 53 Chan, 2002; Chan, 1985 Chan, , 2000 Lander, 1994] 136 and spring TP-SC and the total typhoon number in the WNP 137 (Figures 2c and 2d) . The largest correlation between spring 138 TP-SC and WNP total typhoon frequency (R = À0.58, p = 139 0.0029) occurred near 92°-95°E. [8] In Section 3, a statistic relationship between the TP-SC 142 and WNP typhoon activity has been established. This 143 relationship can be explained by the dependence of the 144 complex East Asia regional climate system on the dynamic 145 and thermodynamic processes that occur over the Tibetan 146 Plateau. Based on the results presented in Section 3 and the 147 vast amount of information gathered from existing literature, 148 we propose a mechanism for the link between TP-SC and 149 WNP typhoon activity ( Figure 3 ). As part of the global 150 climate system, Tibetan Plateau exerts a dominant control 151 on the regional weather and climate over East Asia. In 152 winter, the TP acts as a heat sink while, in summer, as a 153 heat source. The variation of the snow cover on the Tibetan 154 Plateau affects the thermodynamic processes in the region 155 by modulating the sensible and latent heat fluxes, as well as 156 by modulating the albedo and hence the radiative energy 157 balance (Figures 3a and 3b) . Changes of the thermodynamic 158 processes on the Tibetan Plateau are known to affect the 159 Indian monsoon [Kripalani et al., 2003] , the East Asian 160 monsoon [Zhang and Tao, 2001] (Figures 3c and 3d) , and the 161 winter atmospheric circulation over the North Pacific 162 (Figures 3e and 3f ) [Clark and Sereze, 2000] . Recent studies 163 have further revealed the relationships between TP-SC and 164 the East Asian summer monsoon (EASM) (Figures 3a -3d) 165 [Wu and Qian, 2003; Zhang and Tao, 2001] , as well as 166 between the EASM and WNP typhoons (Figures 3d-3h) 167 . WNP typhoon activity and the timing 168 and persistence of monsoon rainfall in the Yangtze River 169 region are strongly connected [Wu et al., 2004; Rodwell and Hoskins, 2001; Liu et al., 182 2001]. As part of the EASM system, the WPSH exerts a 183 dominant control on the steering flow of the WNP 184 typhoons (Figures 3f and 3g) It is followed by a weak summer monsoon and a weak 218 WPSH, which, in turn, leads to a reduced number of 
